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Significance of MAOB in paraventricular nucleus-specific mitochondrial defects
that relevant to a cause of mood disorders
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To investigate substrates of monoamine oxidase b (Maob) in brain, we

developed Maob knockout (KO) mice and Maob flox/flox mice by CRISPR/Cas9 system and measured amounts
of monoamines and their metabolites by LC-MS/MS. Noradrenaline, dopamine, 3-methoxytyramine,
phenylethylamine (PEA), serotonin, and 5-hidroxyindoleacetic acid was detected in eight brain
regions including paraventricular thalamus (PVT). To evaluate the expression level of Maob, gPCR
method by SYBR green was applied to quantify the expression. We measured expression level of Maoa
and NDP genes which locate on the same chromosome as Maob. Maob gene expression was markedly
decreased and Maoa and NDP genes was not, suggesting that specific KO of Maob was succeeded.
Further, we tried imaging mass spectrometry of monoamines using frozen section of the brain.
Although signals of serotonin, noradrenaline, dopamine were detected, improved methods such as
derivatization should be applied for an accurate quantification.



DNA
mMtDNA Polymerase gammal: Polgl
Tg
paraventricular nucleus of the thalamus: PVT mtDNA
PVT
PVT
Dorsal Raphe:DR 5HT
PVT 5HT DR 5HT
rs-fcMRI
PVT PVT
2 mMtDNA o
cytochrom c oxidase: COX
succinate dehydrogenase: SDH
Tg
PVT COX " COX
“ 8-OH-dG
PVT
DR
DR
5HT 2
b monoamine oxidase b : Maob 2
Maob
mtDNA
Maoa b
Maob DA PEA
PVT PEA
PVT Maob
5HT DR
PVT 5HT Maob
PVT
PVT
1 PVT DR Maob
2 CRISPR-Cas9 Maob KO
KO PVT
5HT
PVT Maob
3  Maob Maoa NDP Norrie disease
pseudoglioma gPCR Maob
4 Maob KO
PVT

PVT



1 CRISPR-Cas9 Maob KO

CRISPR-Cas9 Maob KO KO
Maob Lox2272 flox Nestin-Cre
KO Maob
PVT Maob
2) Maob
PVT PVT
8
4 DA, PEA, 5-HT, NA 5-
hydroxyindole acetic acid (5-HIAA) 3-methoxytyramine (3-MT)
Maob

3 CRISPR-Cas9

Maob
CRISPR/Cas9 KO
RNA PCR Maob
Maoa Ndp Norrie disease pseudoglioma
4  Maob
Maob
5HT DA
NA
1 Maob KO
KO Maob Lox2272 flox
Nestin-Cre KO 2
PVT 8 6
KO 8 PEA
Nes-Cre Maob flox/flox KO
CP PEA PEA
KO KO
2) Maob Maoa Ndp
KO Maob KO
Maoa NDP
Maob

3) Maob KO
5HT DA NA



2 0 0

Youhei Obata, Mie Kubota-Sakashita, Takaoki Kasahara, Masafumi Mizuno and Tadafumi Kato

Identification of the substrates of MAO-B in mouse brain tissues by measuring the monoamines and metabolites using a high
sensitive LC-MS/MS method

2020

Youhei Obata, Mie Kubota-Sakashita, Takaoki Kasahara, Masafumi Mizuno and Tadafumi Kato

Neural dysfunction in paraventricular thalamus impacted by MAO-B in bipolar disorder and depression

2019

http://mdmd.riken.jp/

(Shima Yasuyuki)

(60815885) (82401)







